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The recent report of the cloning of human beings has reignited the debate
surrounding the nature of the pre-implantation embryo. I For many, the line
of argument most threatening to the position which accords the preimplantation embryo the moral status of a person from the moment of
fertilization is the proposal that scientists have shown that the early embryo
is not an individual. Theologian Norman Ford has formulated the challenge
this way: "(W)hen the zygote divides during normal development to form
two cells, do we have a two-celled individual, or simply two individual
cells? (Original emphasis)."2 In response, he and others have asserted that
the totipotency of the cells of the early embryo, that is their ability to give
rise to several individual adult organisms, suggests that no individual is
present early in development. 3 Individuality, the argument continues, is a
characteristic that only arises with the appearance of the primitive streak
when the embryo no longer has the potential for twinning. This conclusion
has been widely used in support of proposals that would lead to the
destruction of early human embryos since the lack of individuality would
suggest that no single entity is present which would merit moral status. 4
New empirical data has now undermined this position. Two recent
cellular studies on axial development in the mouse embryo have clarified
the developmental events which occur immediately after fertilization
providing compelling evidence that the embryo, even during its earliest
stages of development, is an integral whole. Though these experiments
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were done in mouse embryos, human embryos would be expected to
develop in a parallel fashion. In answer to Ford's question, we can now say
with scientific certainty that the two-celled mammalian embryo is indeed a
two-celled individual.
Early studies of mammalian embryonic development suggested that
the pattern of the embryo was not formed immediately at fertilization but
arose through a process of cell interaction and communication. 5 Two
landmark studies have challenged this orthodoxy. In the first study,
Piotrowska and Zernicka-Goetz showed that the sperm entry point (SEP)
predicts the plane of initial cleavage of the mouse egg. 6 Using fluorescent
beads to mark the SEP, the authors were able to show that the SEP defined
the plane of cleavage dividing the embryo into distinct halves.
Furthermore, in 75 % of 92 two-celled embryos, the cell which contained
the SEP divided first. This is significant because earlier dividing cells
become preferentially incorporated into the inner cell mass which will later
develop into the adult organism. In other words, division in the early
embryo is not at random - at fertilization, the sperm already patterns the
zygote so that it divides in a specific way. Positional information exists
from the very first moment of the zygote's existence and the embryo is
never an unorganized mass of cells. As the authors of the study state: "We
conclude that two axes of the blastocyst (the coordinate system which
positions the cells in a later stage of development characterized by the
appearance of a cavity, the blastocoel, within the embryo) become
specified in the single-cell embryo."? In the second study, Richard Gardner
confirmed this conclusion in his own work where he injected small oil
drops into the zona pellucida, the outer shell of the zygote, in order to
observe the establishment of the embryonic axes. 8 Significantly, the axes of
the blastocyst have been implicated in establishing the axes of the fetus
suggesting that continuity exists between the one-cell embryo, the
blastocyst, the fetus , and therefore, the newborn. 9
Both these scientific papers clearly demonstrate that the early
mammalian pre-implantation embryo manifests an integrity characteristic
of intact organisms - the two-celled embryo is a two-celled individual and
not two individual cells. Each cell of the two cells is already specified such
that each will give rise to particular cell lineages within the embryo. 10 Note
that the specification of positional information in the embryo by the sperm
entry point suggests that its existence as a new organism, which is defined
here as a discrete unit of living matter which follows a self-driven, robust
developmental pathway", can be traced back to fertilization. This would
counter any other suggestion that could be made that the new individual
comes to be either when its own intact genome first comes into being with
the fusion of both the sperm and the egg pro-nuclei or when its own genes
are first expressed, events which do not occur until some hours or even
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days after fertilization. 12 In sum, the empirical data, by pointing to the unity
and uniqueness of the pre-implantation embryo, has confirmed the
assertion that fertilization properly marks the beginning of the mammalian
and thus human individual.
Two objections can be made to the position described above. Both
deal with the metaphysics of individuality. First, it can be argued that
continuity of development does not ensure that the two-celled embryo is
the same individual as the mature organism. Consider the following
scenario: If I take a rotten old rowboat and gradually replace its worn out
components, piece by piece, until I end up with a lacquered, gleaming
runabout with a Mercury outboard motor, do I still have the same boat?
There is a continuity of development, after all. Could the process of human
embryonic and fetal development not simply be an example of this type of
process? In response one can point out that an underlying presupposition
for the argument presented in this essay is that biological individuals which
are integral wholes are radically different from non-biological individuals
which are simply organized collections of parts. Individual living
organisms manifest an integrity that allows them to maintain their identity
through billions of sequential changes involving their parts. In contrast,
individual galaxies made up of billions stars or individual herds of dozens
of elephants do not. But is this a reasonable distinction? The answer is
clear, I think, when one considers the alternative. Decades of kinetic and
metabolic studies using a variety of experimental techniques suggest that
98 % of the atoms of the adult human body, including those found in the
brain and nervous system, are replaced in about two years. 13 In light of this,
it would seem that anyone who rejects the distinction between living
substances and non-living aggregates would have to conclude that he or
she can only exist and be identified as a distinct and unique human
individual for a maximum of two years, a point which, I believe, is
obviously ludicrous. The embryo is not a rowboat.
Second, if a two-celled embryo is in fact an organism, how then do we
explain twinning? What happens to the individual here? In response one
can demonstrate that developmental plasticity does not necessarily preclude
individuality. The planaria and the hydra are two simple organisms that can
give rise to identical clones if they are dissected in the appropriate
manner. 14 Each half has the potential to generate an intact organism and yet
no one would doubt the individuality of the original intact invertebrate. In
the same way, the early embryo, though already an individual, still
manifests a developmental plasticity which allows each totipotent cell to
give rise to an intact organism if the embryo is disrupted. Note, however,
that this would interrupt the normal developmental process of the embryo
and would involve a reprogramming of the cells and the respecification of
the embryonic axes first specified at fertilization. It is significant that
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twinning is associated with an increased incidence of birth defects in
humans. 15 This is just another reminder that twinning is the exception and
not the rule in mammalian embryonic development.
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